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1.0 


INTRODUCTION 

This  report  covers  results  of  a study  to  design  and  develop 
an  alternate  configuration  for  the  enclosure  seal  of  the  Ml  1^9 
fuze.  jThe  study  was  conducted  under  contract  LAAA21-75-C-0092 
wyh^icatinny  Arsenal,  as  defined  hy  the  work  statement,  task  15. 
The  objective  of  the  study  was  to  improve  the  method  of  sealing  the 
fuze  by  preventing  possible  deterioration  of  wire  termination 
and/or  possible  degradation  of  the  operational  characteristics 
of  the  fuze  which  mi^t  result  from  the  present  method  of  seal- 
ing, e.g.  induction  soldering. 


Prime  consideration  was  given  to  maintaining  the  exact  mechanical 
and  electrical  operating  element  configuration  of  the  existing 
fuze.  Thus,  proven  performance  characteristics,  supported  by 
test  data  accumulated  over  several  years  production,  will  not 
be  changed  by  the  cover  and  seal  modification. 

I 

The  design  described  in  this  report  eliminates  the  application 
of  heat  sealing  the  receptacle  and  receptacle  and  plate  assembly 
to  the  fuze  body.  The  design  makes  provision  for  mechanical 
fastening  of  the  receptacle  and  plate  assembly  in  conjunction 
with  a silicone  rubber  0-ring  seal.., 

2.0  DESISK  BESORrralOlt 

Comparisons  between  existing  and  proposed  designs  are  illustrated 
in  Figures  1 , 2 and  3.  The  existing  design  8879484,  Ref  1,  see 
Fig  1 accomplishes  the  receptacle  and  receptacle  and  plate 
assembly  attachments  and  seals  by  solder  bonding.  The  assembly 
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sequence,  necessitated  liy  the  existing  design,  requires, 

1 ) soldering  of  receptacle  (8877758 , Ref  2 ) to  the  receptacle 
plate  (8879494,  Ref  3)»  2)  soldering  of  the  output  wire 

(8878741,  Ref  4),  to  the  receptacle  (Ref  2),  and  3)  soldering 
the  receptacle  and  plate  assembly  (8879485,  Ref  5)  to  the 
fuze  body.  Vfhlle  this  arrangement  provides  for  a relatively 
permanent  and  effective  seal,  extreme  care  and  control  are  re- 
quired to  prevent  adverse  effects  from  excess  heat  on: 
the  receptacle  elements,  on  the  receptacle  and  plate  assembly 
to  fuze  body  solder  joint,  and  on  the  Integrity  of  the  "blind** 
receptacle  wire  solder  termination.  Ruze  elements  are  also 
subjected  to  the  possibly  deleterious  effects  of  soldering  flux 
fumes  and  flux  residue  since  venting  and  cleaning  axe  not 
possible  after  the  final  soldering  operation. 

The  elastomer  seal  configuration  eliminates  the  necessity 
for  using  solder,  flux  or  heat  to  attach  the  receptacle  and 
receptacle  and  plate  assembly  to  the  fuze.  The  design  utilizes 
an  elastomer  "0-ring"  installed  in  a gland  or  groove  located 
on  the  periphery  of  the  fuze  cover  (see  Rig,  2).  Radial 
compression  between  the  bottom  of  the  seal  groove  and  the  fuze 
body  wall  provides  the  proper  sealing  action.  The  male- 
female  **0-ring"  seal  design  was  chosen  over  the  face  t3rpe  since 
its  application  permits  retention  of  the  existing  fuze  body 
with  only  minor  modifications. 


To  aaintaln  the  overall  fuze  dlmenelona,  provide  for  covtr 
aountlrg  hardware,  and  to  minimize  coat,  the  cover  dealgn 
makea  uae  of  the  aame  hexagonal  atock  material  from  which 
the  fuze  houalng  la  currently  manufactured. 

The  choice  of  material  for  the  0-rlng  la  alllcone  and  It  waa 
choaen  for  Ita  low  permeability  rate,  compreaalon  aet  re* 
alatance  over  a wide  temperature  range  and  Ita  ability  to 
maintalr  Ita  propertlea  In  a radiation  environment.  The  "O"- 
rlng  aelected  MS9068-20  (aee  Fig  4)  la  a atandard  size  and 
readily  available.  Military  Handbook  695  (Ref  6),  which 
aorta  aynthetlc  elaatomera  Into  three  groups  according  to 
age  realatance,  llata  silicone  In  the  up  to  20  years  life 
group.  These  llata  were  compiled  from  the  results  of  con* 
trolled  laboratory  studies  of  many  years  duration. 

Dimensions  for  the  0~rlng  and  corresponding  groove  diameter, 
plug  diameter,  and  groove  width,  were  determined  from  the 
Parker  Seail  Company  0*rlng  handbook  (Ref  7 ) , using  the 
modified  fuze  housing  bore  as  the  baseline. 

3.0  EVAIJJAIION  PROGRAM 

3.1  Teat  Samnles 

Fo\ir  prototype  fuzes  were  fabriratrd  and  assembled  per  Figure  2 
using  the  new  seal.  *-li  parts  contained  In  these  fuzes  are 
identical  to  the  existing  Ml 139  fuze  with  the  exception  of 
the  following: 
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a.  ?iL2e  houiilng,  (8879486  Ref  8)  modified  to  accept 
new  receptacle  and  plate  aaaembly  and  0-rlng 
aeal.(See  figure  2). 

b.  But,  (8879487  Ref  9)  modified  to  provide  additional 
clearance  for  the  fuze  output  wire  (See  Blgure  2). 

c.  Hew  receptacle  and  plate  aaaembly  ccntalnlng  the  exlat>> 
Ing  receptacle  wl*^  *0**  ring  mounted  to  the  new 

cover  plate  and  aealed  ualng  loctlte.  (See  Figure  2). 

d.  Hew  Oaring  (MS906d»20)  and  mounting  acrewa  (MR  16995-1  ) 


The  fuzea  were  aaaembled  and  Inapected  ualng  exlatlng  Lance  AR 
procedurea  and  Military  Specification  MIL-F'*48306  (Ref  10)  aa 
applicable . 

3.2  Bvaluatlon  Teatlng 

Slei  .leal  and  environmental  teatlng  waa  conducted  as  follows: 
3.2.1  Electrical  Teats:  Electrical  Teats  per  MIL-P-48306 
were  performed  prior  to  and  after  each  environmental 
teat.  Teats  were  per  the  referenced  paragraph  of 
MIL-7-48306  as  follows; 

A.  Insulation  resistance  para.  3.5 

B.  Capacitance  para.  3.6 

C.  Output  voltage  para,  3.7 


All  el«otrlo«il  tttt  both  iyi4 

aftor  oaoh  onvlroiitmontal  tiiiit.  A aiuaplci  data  ihoat 
to  iuoludod  aa  APptndiac  A 4 

3»2*2  Gypoe  !E.ao.te.t  *Ilht  offoutivniSi  of  th«  O-i’iiii  aiaX 

was  omluatod  by  ptirforming  leak  ttete  amd  obaai'V** 

for  bubbloo  In  aooordajtioo  with  Mltt^UH^baktuyti,  mithod 
112Bi  teat  oondition  B.  Litak  teatv  were  yerfoiiied 
prior  to  Afid  after  eubjeutihg  the  fUMii  to 
and  bumidityi  and  Impaot  ehook  teete  pur 
O^hu  fuaes  wuru  luak  tuatud  by  uubuiurkihii  lu  alliuuua 
oil  at  (77 ‘*11')  to  a depth  of  1 Inuh  below  the  eur^ 
faoe*  A vaouu»  wae  then  drawn  over  the  bath  to  a pree^ 
ciure  of  l.b  in  of  ueruury  for  1 uiinute.  Viie  require* 
mentu  of  were  met  during  eaoh  tewti  l*he 

eleotrioal  teats  (see  para  3.L2i1)  were  iuooeaefuliy 
repeated  after  eauh  leak  teet« 

3.2.3  temperature  «vnd  mbttldity  fests 

the  four  impaot  fut^jes  were  planed  in  a test  tihauihei'  and 
subjected  to  temperature  and  humidity  teats  per  Mlh-> 
ll'~4B306  para  3.B,b  fur  14  diaya  uver  a tempera tur's  ranaa 
of  «65'’ll'  to  f-1GG*lf,  OruMS  leak;  (aa«  para  3,,',kO  and 
eleotrluul  tests  (see  para  3.2.1)  were  perfuinued  altar 
the  oompletion  of  temperature  humidity  teatina. 

3.2.4  Impact  Shook  tests 

the  four  impaut  fuses  were  aubjauted  to  Impaut  ahuuk  In 
aooordanoo  with  par.  3.U,()  of  , the  t'ueew 
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wor<t  mounted  and  teeted  aimultaneouely  with  the  lance 
AJC  impuot  fus&e  production  samples  using  a oomiuon 
fixture  and  procedure.  !]}he  fusses  were  subjected  to  a 
flhijck  of  50  gravity  imits  (g's)  +5  g's,  three  times 
in  each  duration  along  the  longitudenal  and  transverse 
axis  (2  planes)  for  11  millimeters..  G-ross  leak  tests 
and  ilectrioal  tests  were  successfully  performed  after 
the  impaot liliook  tests. 


4.0 

As  a result  of  the  electrical  and  environmental  testing  of 
four  prototype  modified  impaot  fuzes, it  can  be  concluded  that 
the  modified  fuze  design  (see  Fig  2)  is  capable  of  meeting 
the  electrical  and  environmental  requirements  of  MIL-F-48306. 


5.0  lusaommmM 

The  present  M1139  fuze  has  over  the  years  proven  itself  to  be  a 
safe  and  reliable  component  of  the  Lanoe  Missile  and  it  is  not 
the  intention  of  this  report  t)  imply  that  it  needs  to  be  re- 
plftoed,  however,  this  investigation  has  shown  that  the  modified 
fuze  design  meets  all  the  requirements  of  MIL-F-48306  plus 
offers  the  advantagjof  not  using  induction  soldering  to  achieve 
its  environmental  seal.  The  ability  to  maintain  environmental 
integrity  without  resorting  to  the  high  heat , required  by 
induction  soldering, mokes  the  new  design  more  reliable.  There- 
fore, it  is  recommended that  ooneideraticn  be  given  to  use  of 
the  new  design  oonoopt  for  any  possible  future  Lance  produc- 
tion contracts  or  for  anir  other  new  missile  programs.  It 
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Is  saso  Esooimiended  tbat  the  present  Ml  139  fune  continue  to 
he  used  in  any  fielded  lance  units  and  for  the  current  lance 

Production  Program. 


RSPESENOES 


1. 

2. 

3. 

4. 

5. 

6. 
7. 

8e 

9. 

10. 


Pioatinny  Arsenal  Dwg. 

u « " 

H ••  *' 


8879484 » Puze  Impact  Atomic  Weapon:  Ml  139 
8677758,  Receptacle,  Electrical 
8879494,  Plate,  Receptacle 


« 8878741 , Wire 

'•  8879485,  Receptacle  & Plate  Assem'bly 


Military  Handlaoolc  695 
Parker  Seal  Go.  0-Ring  Hand1)Ook 
Pioatinny  Arsenal  Dwg,  8879486,  Housing 
H H « 8879487,  Nut 

„ „ « Military  Specification:  Puze  Impact, 

Atomic  Weapon:  M1139 


i 
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IlBTESLU.  a 

Acceptance  Test  Procedure  Data  Sheet 

for  Modified  Impact  Puses  M1 1 39 
serial  Nos  "O'S  "A”  & "B’' 


I 


I 

'I 

i 

\ 

j 

■j 

1 


OOiw*J»T.  MC 

ACCEPTANCE  TEST  PROCEDURE  (ATP)  DATA  SHEET 

Fo(Z  /y^coiP^ftro  xv»i»iH:r  FViffS  W//27  ^ "x'j  h 'j  > 

Pr-23031-<M4 


Stt  ULOM 


PART  NAMC 


IMFACT  rm  IM1139 


PARACRAPM 

NUMKR 

8IR1AL  y 

2.12(FI) 

o 

2.12(F2) 

A 

2.12(F3) 

RCQUMCMENT 


2.l2(r5) 


2.l2(r8) 


2. 12  (rn 


2.l2(riO) 


3.7(F1) 


0 3.7(F2) 


3. /(F3) 


3.7(F4) 


3.  7(F5 


3.7(r6) 


3.7(F7) 


3.7(F8) 


3.7(F9) 


3.7(F10) 


RRCOONO  WNCN  AFPUCARLI.  MA.  OCMOriS  »«OT  APPUCAM. 


ACCEPTANCE  TEST  PROCEDURE  (ATP)  DATA  SHEET 


OPERATOR 

DEPT 

DATE 

nn  FT-23031-044 

REV 

LEC  INSPECTOR 

DEPT 

DATE 

O.D.  SHEET  _ 

14 

or 

SERIAL  NO 

RBCOilO 

OM  BACK  OF  PICTURE 

DATA  SHEET  . 

2 

. or 

PART  NAME 


ACCEPTED 


REJEaEO 


PART  NO. 
PROGRAM 


IMPACT  FUZE  XM1139 
8879484 
LAMCS 


* RECORD  WHEN  APPUCARLL  NA.  DENOTES  NOT  APPLICARLE. 
FORM  LEC  1R2-2 


PARAGRAPH  NUMRER 

REQUIREMENT 

MM.  1 MAX. 

UNITS 

RECORD* 

REJECT 

ACCEPT 

4.10.1 

F3 

NA 

m 

• 

4.10.2 

20uSEC/CM 

MA 

• 

- 

4.10.3 

UPPER 

BEAM 

IV/ CM 

NA 

- 

- 

LOWER 

BEAM 

20V/ CM 

NA 

m 

4.1U.b  UPPER  BEAM 

2.125V 

2.375V 

VOLTS 

RECORD  0 

1 BACK 

4.10.7  LOWER  BEAM* 

250VP 

— 

VOLTS  PEAK 

? 

X 

/kfMSSC 

. 

o 

/ 

H 

EX' 

A 

// 

6 

n 

• 

DREADING  IS  OBTAINED  BY 

MOttIPLYIl 

G (VOLTS  PE 

X CM  MULTIPL 

:ER  X SCREEN 

3ISPLAY1I 

G 

CM  X PROBE  MULTIPLIER) 

• 

